Abstract-This paper estimates the determinants of Korean outbound tourism applying a gravity model to 53 destination countries over 9 years. The results show that the gravity model explains Korean tourism flows as effectively as it explains trade flows. Tourism flows respond strongly to the price differences between Korea and destination countries and the presence of direct flights shows a positive sign with statistical significance. When destination countries are divided into two groups, OECD and others, Korean tourists are less price-sensitive to trips to OECD countries than they are to other countries. The significance of the distance factor in Korean overseas tourism continues and has increased over the years.
outbound tourism is few. One reason might be the close linkage between the findings of the case studies and their policy implementations. Studies on inbound tourism can, with ease, produce useful insights and policy implications while studies on outbound tourism have more difficulty in any practical use. Another reason why there are scarce case studies on outbound tourism is that data on outbound tourists are harder to get than data on inbound tourists. For example, South Korean government has altogether stopped collecting information on outbound tourists from 2006.
With such a background in mind, this paper attempts to analyze the determinants of South Korean outbound tourism with a particular consideration of the distance factor between South Korea and destination countries. Since South Korea has been in chronic deficit of tourism balance of payments for the last three decades, a serious analysis of South Korean outbound tourism seems necessary and proper in terms of both intellectual curiosity and policy implications. Even in this narrow research topic there are a few previous studies to be mentioned. Lim [12] investigated the seasonal patterns of tourist arrivals from South Korea to Australia using time series modelling. Lim found that international tourism demand by South Korea is both income elastic and price elastic. Mo [13] used the GARCH volatility model to investigate whether the exchange rate volatility weakened the South Korean international tourism demand and showed that the exchange rate volatility had a negative effect on tourism demand. Seo et al. [14] investigated the relationships of South Korean outbound tourism demand among seven countries using the Granger causality method. Their results show that top-ranked outbound destinations by South Koreans had either unidirectional or multi-directional causal relationships.
The unique features of this paper different from the above or other studies on South Korean outbound tourism are as follows: i) the comprehensive data usage encompassing 53 destination countries over 9 year-period; ii) the adoption of the gravity model from the realm of the international trade; iii) special focus on the changing significance of the distance factor over time; and iv) a special consideration of the data selection issues.
The paper finds that Korean outbound tourism also follows a similar pattern of the gravity model analysis of the international trade. The GDP variable shows positive relations with the number of tourists and the distance variable shows strong negative relations as expected. The analyses of other variables such as Korean export to the destination countries, relative price, and the presence of direct flights also provide useful insights.
The structure of this paper is constructed as follows. The next section describes the Korean outbound tourism and relevant data. Section III explains the study's empirical methodology. Section IV discusses the empirical results, and the last section concludes.
II. DATA
1989 was a special year for Korean tourism industry because Korean government completely relaxed the travel restrictions for pleasure overseas travel in the same year. The number of Korean outbound tourists jumped up 67.3% in 1989, exceeding one millions for the first time. The number continually increased over the years surpassing five millions in 2000 and ten millions in 2005. After 1995 the number of Korean outbound travelers has exceeded the number of inbound foreign travelers except for the 1998-1999 periods of Asian financial crisis [15] .
With regard to tourism receipts the data show a similar pattern. Korea has been in chronic deficit from 1982 until present with a brief exception of 1998-2000 periods. According to the data from UNWTO, Korea is ranked 14 th in terms of tourist expenditure with 21.7 billion dollars and 22 nd in terms of tourism receipts with14.3 billion dollars in 2013 [15] . Korean government altogether stopped collecting the information of outbound tourists in 2006, so the data on Korean outbound tourists only come from the destination countries. When destination countries collect the information of inbound tourists there is no uniform way of measurements equivalent to the customs clearance of manufactured goods. Some countries measure tourist arrivals at the border, but others measure hotel arrivals. Country practices also differ in terms of determining the origin of the tourists; some countries report frontier arrivals by nationality and others by residence. The difficulty of acquiring accurate tourist information is also aggravated because most countries, when publishing the data on tourist arrivals, pay attention to countries with large number of tourists but ignore those with small number of tourists.
Notwithstanding the difficulty in acquiring comprehensive tourism data, this paper analyzes the panel data of Korean outbound tourists provided by Korea Tourism Organization which encompasses 53 destination countries during 2004-2012 periods. A distinction is made between tourist arrivals to OECD countries and the remaining countries. This is done to capture the differences in demand patterns between the two destination groups. Concerning the relative prices, as is common in tourism demand studies, this paper uses relative Consumer Price Index (CPI) of destination countries against the origin country adjusted by the relative dollar exchange rate as a proxy for price differences [16] . The formula can be expressed as follows,
CPI CPI Price
Exchange Exchange  where o stands for the origin country and d for the destination country.
The distance variable represents travel costs. Since distance does not measure changes in travel costs over time, year dummies are included in the specifications. This paper also measures the impact of distance on tourism over time by comparing tourism in early years (2004) (2005) (2006) with later years (2010) (2011) (2012) . Korean export of goods to destination countries can proxy business travels. Table I shows the description of data on each variable. Macroeconomic data such as GDP, CPI, exchange rates, trade volume, and the rate of intentional homicide come from World Development Indicators. Data on Korean export to destination countries are from Korea International Trade Association (www.kita.net). Distance data measured in kilometers between the Korean capital city, Seoul, and the capital cities of destination countries are from the Mapcrow website (www.mapcrow.info). The presence of direct flights between Korea and destination countries, a non-standard gravity dummy variable, is also introduced because direct flight connections are found to have a positive impact on the number of tourist arrivals [17] , [18] . The data on the presence of direct flights come from Korea Airports Corporation (www.airport.co.kr). The usual variables appearing in the most studies on international trade such as FTAs, common language, colony, common borders, and landlocked are excluded because this paper deals with unilateral tourist flows from Korea and so the above mentioned variables are not relevant in this case.
III. EMPIRICAL STRATEGY
This paper adopts the gravity model for the empirical analysis of Korean outbound tourists. The gravity model is originated from the studies of international trade and it has also been adopted in the other field of interests; Gravity equations were adopted to explain cross border portfolio investment patterns [19] , international finance [20] , service offshoring [21] , and foreign direct investment [22] , [23] .
Recently gravity model has also been used in the study of international tourism. Johan and Santana-Gallego [24] investigated in the determinants of African tourism using a standard panel gravity equation. They identified the factors that drive African-inbound and within-African tourism and found that the determinants of African-inbound and within-African tourism are not much different from global tourism flows. Archibald et al.
[25] employed a gravity model to assess the competitiveness of Caribbean. They found that the long-term trend in tourist arrivals can be influenced by the destination's capacity and price level relative to the origin country and competing destinations, as well as exchange rate and airfare fluctuations. The most recent and comprehensive study on international tourism using the gravity model is conducted by Culiuc [11] . He applied the gravity model to a large dataset comprising the full universe of bilateral tourism flows spanning over a decade. The results show that the gravity model explains tourism flows as effectively as manufactured goods trade.
Since Tinbergen [26] introduced it, the gravity model has been a workhorse for analyzing international trade flows. With the publication of Eaton and Kortum [27] and Anderson and van Wincoop [28] , it is evaluated that the conventional wisdom of gravity equations lacking micro-foundations was finally dismissed since neither model relied on imperfect competition or increasing returns [29] .
When adopting the gravity equation for international tourism, it is necessary to compare the directions of goods (tourists) and revenue (tourism receipts) flows. The goods and revenue move against each other in the traditional trade whereas tourists move to the destination countries and spend expenses there.
Adopted for tourism, the gravity equation has the following multiplicative form: [28] show that a well specified theoretically founded gravity equation takes the form: 
where β 0 is a constant and ε is the error term. 
where o indicates the origin country (Korea), d the destination country and t is time; ln denotes natural logarithms; X odt is the flow of Korean outbound tourists in t period; GDP ot and GDP dt are GDPs of Korea and destination countries respectively; Dist od is the distance between Korea and destination countries; Export odt is Korean export to destination countries; Ρrice odt is the relative consumer price of destination country against that of Korea adjusted with the respective exchange rates; Airline odt is a dummy variable denoting the presence of direct flights from Korea to the destination country; γ d and δ t are destination and year fixed effects respectively and ε odt is a well-behaved disturbance term. Pooled Ordinary Least Squares (OLS) is a commonly included estimator for panel data gravity equations. However, OLS can provide inconsistent and inefficient estimates if there exists unobserved heterogeneity. In this case, the fixed-effects (FE) estimator delivers a better estimations but FE does not allow the estimation of time-invariant variables. A way to overcome this problem is to introduce country fixed-effects for the origin and destination countries [29] , [30] .
In addition to OLS, this paper also applies the Arellano-Bond GMM estimator to deal with dynamics of the panel data. The dynamic panel data analysis can deal with problems arising from endogenous variables such as time-invariant country characteristics correlated with the explanatory variables, and panel data with a short time dimension and a larger country dimension [31] . The Arellano-Bond system GMM estimator allows endogeneity in some explanatory variables. This paper considers the following variables as endogenous: the lagged dependent variable, GDPs of origin and destination countries, Korean export to destination countries. Lagged endogenous regressors are used as instruments and openness (trade volume over GDP) of the destination countries is separately used as an additional instrument variable.
IV. ESTIMATION RESULTS

A. Baseline Results
The OLS, fixed effects, and Arellano-Bond system GMM estimation results are reported in Table II . OLS (1) does not include fixed effects of destination and year dummies while OLS (2) includes all of them. Adjusted R 2 shows that OLS (2) is a much improved estimator than OLS (1). The coefficients of the OLS (2) and FE are identical while the standard errors are a little different from each other.
The results indicate that lagged tourist arrivals from the previous years, origin country's GDP, distance, origin country's export to destination countries, price differences, and the presence of direct flights are all significant determinants for Korean outbound tourism. Whereas the origin country's GDP shows importance, the destination country's GDP does not show any statistical significance, suggesting that the traveler's income or travel affordability are more important than the development conditions of destination countries. Distance as a proxy of travel cost shows a negative sign and statistical significance as expected. There is a close relationship between distance and air fare [32] . The main cost factors for long distance air travel are fuel and cabin crew and since these operational costs increase with the length of the flight there should be a strong relationship between distance and air fare [18] . From the perspective of tourists there might exist pull and push factors in long and short distance travel. Some travelers would like to flight farther to experience exotic foreign cultures and nature (push factor) while others do not want to waste their valuable time and energy for such a long trip (pull factor). At the end of balancing each other, the forces of gravity are strong enough in the case of Korean outbound tourism. The distance variable also represents cultural proximity. Countries that are located closer to each other tend to have more common cultural denominators than countries further apart [32] .
Korean export variable is a proxy for bilateral economic activity and therefore a control for business tourism [11] . The results in the regressions show that Korean export to destination countries enters with the expected positive sign and is highly significant.
The presence of direct flights can reduce the negative effects of distance on tourism arrivals. Tveteras and Roll [18] tested whether an increase in the level of international air connectivity, as represented by increased number of long-haul flights between origin and destination countries, has a positive impact on the number of tourist arrivals. Their empirical analysis on the case of Peru reveals that an increase in the number of international flight departures to Peru has marked positive effect on tourist arrival. In the case of Korean outbound tourism, the presence of direct flight clearly shows a positive sign and statistical significance.
B. Destination Differentiation
Among 53 sample destination countries 16 are OECD member countries and 37 are the remaining countries. Since the development condition measured as either GDP or infrastructure of the two groups are different, this paper attempts to measure whether there is any significant difference in tourism determinants between the two destination groups.
The GDP of the origin country, Korea, shows positive signs and statistically strong significance in both groups. Destination country's GDP shows negative signs in both groups with only OECD group showing statistical significance. Distance and the presence of direct flights variables are relevant factors in both groups as expected. The differences come from Korean export and price variables. Whereas the analysis of Korean export on OECD group does not show any meaningful results, it is an important factor in the other destination group. Also, the price factor does not show statistical significance in the case of travelling to OECD countries but it indicates a strong importance in the case of the other destination group.
The results can be interpreted in several ways. Firstly, the proportion of business travel is more prominent for the second group than for the OECD group. The second implication is that Korean tourists are more price elastic when travelling to the less developed countries than when travelling to rich countries.
C. The Distance Factor
As the number of long-haul flight connections increased in the world it seems natural to assume that the world is getting flatter and narrower. The distance as a factor of inhibiting the tourists' movement should become less important over the years. However, the distance variable implies not only traveling costs but also many other factors. Distance can be correlated with cultural distance measured by shared language, history, food, music, TV dramas, customs etc. [32] , [33] . Travelling to the places where cultural differences are wide can cause stress to some travelers. Table IV The above results imply that, to some degree, even though the extension of long-haul direct flights mitigates the traveling cost for the long distance trip, distance as a travel inhibiting factor still remains strong over the years. As for the presence of direct flights, intensive (number of cities) as well as extensive (number of countries) connections should also be considered. The number of foreign countries connected with Korea for direct flights in 2012 is 50 and among them Asian countries are 15 (30%). In terms of the number of foreign cities directly connected with Korea in the same year, 80 cities (52%) among the total 153 cities are located in Asia. The above mentioned figures suggest that geographical and cultural proximity can render more flight connections among closely located countries than farther located countries, intensifying trips to neighboring countries.
D. Data Selection Issues
Latest studies on international trade take zero trade data seriously because without treating this matter appropriately there might be a sample selection bias. With the consideration of firm heterogeneity, Helpman et al. [34] developed a model of international trade that yields a gravity equation with a Heckman correction [35] .
This section experiments the same application of Heckman sample selection model for Korean outbound tourism. To apply the Heckman model, we need to consider an outcome equation and a selection equation. The outcome equation takes the form of the standard gravity model, but it only applies to those observations within the estimation sample:
The variable p od is a latent variable that can be interpreted as the probability that a particular data level is included in the estimation sample. The selection equation relates the latent variable to a set of observed explanatory variables. Helpman et al. [34] included the regulation variable in the selection equation assuming that it affects the probability of trade engagement between two countries.
Using the intentional homicide variable derived from World Development Indicators and openness (trade volume over GDP) of the destination countries as additional variables, the selection equation takes the following form, where p od is a latent probability of selection and d od is an observed dummy variable equal to unity for those observations that are in the sample, and zero for those that are not. Table V compares the results from OLS and Heckman two-step estimation. The results from the Heckman outcome equation are strikingly similar to the results from OLS; except for GDP of destination countries all the variables show the right signs and statistical significance. However, the overall results should be considered with skepticism because all the variables from the selection equation do not show statistical significance.
A possible explanation for this poor result is that the data on tourism is not appropriate for Heckman estimation. When the tourism authorities of destination countries collect and announce the arrival information of the tourists, they normally do so for only countries with a considerable number of tourists. Therefore, the data condition of international trade and tourism is different. The results show that whereas the GDP of the origin country (Korea) is important for tourism flows, the GDP of the destination countries do not have statistical importance. Korean tourists are sensitive to the price differences between Korea and destination countries and the presence of direct flights contributes to overseas tourism. Distance is still a deterring factor for tourism just as in the case of trade.
When destination countries are divided into two groups, OECD and others, Korean tourists are less price-sensitive to trips to OECD countries than to other countries. Also, Korean export to destination countries, the proxy variable for the business trip, does not show statistical significance at all for OECD countries whereas it shows strong importance for other countries. The above observations imply that, in general, Koreans travelling to richer countries are those more for pleasure trips and are ready to take high travel costs than those travelling to less developed countries. On the other hand, those who travel to less developed countries are more price-sensitive and have higher proportion of business travel than those traveling to rich countries.
The effect of distance on Korean outbound tourism is compared for two period years Lastly, the issue of data selection was dealt at the last subsection. Just as in the case of international trade, the study Journal of Economics, Business and Management, Vol. 4, No. 2, February 2016 97 on international tourism may suffer biased estimation results due to the zero tourist information. Since destination countries collect and report only tourist arrival information of the considerable number of tourists, defining the dataset whether the empty part is zero or not is a hard job.
Future research could expand the case study by comparing tourism demand among several countries. Also, further research could broaden the analysis to cover additional factors affecting international tourism such as tourism infrastructure, visa requirements, and cultural attractions.
